.
All deaths, so defined, are reported to the coroner by the anaesthetist concerned and copies of these reports are filed in the anaesthetic department. It is these reports which form the basis of this review. When extra information was required, the complete case history, from medical records, was consulted. In addition, it was often possible to consult, where necessary, the anaesthetist or surgeon for any particular case. All classifications and opinions are, of course, those of the author.
MATERIAL
From January 1963 to December 1972 inclusive, 211,130 anaesthetics were given, with 408 associated deaths: an incidence of 1: 502. The number and incidence of these deaths in the various theatre areas are shown in After anaesthesia 253 (62.1%)
AETIOLOGY OF DEATH
When analysing the reports to the coroner, the aetiological factors of anaesthesia, surgery and underlying disease were considered. In some cases, it was clear that one of these factors alone was responsible for the death. In others, either two, or all three, factors contributed. These figures are The following very brief case summaries are examples of the classification used.
Deaths as a result of anaesthesia alone.
(a) 73-year-old male undergoing surgery for a recurrent hydrocele: cardiac arrest after 300 mg thiopentone.
(b) 81-year-old female having surgery for the relief of strangulated femoral hernia: in spite of preoperative nasogastric decompression and use of Sellick manoeuvre, patient inhaled, developed acute pulmonary oedema and died 14 hours after the operation.
Deaths as a result of surgery alone.
(a) 10-year-old male for correction of ventricular septal defect: died 18 hours after operation from surgically induced heart block.
(b) 33-year-old male for closed mitral valvotomy: died because of haemorrhage following a tear in left atrium.
The majority of the 21 deaths resulting from surgery were caused by massive haemorrhage during the operation.
Deaths as a result of disease alone.
(a) 30-year-old male with chronic renal failure and respiratory failure as a result of anoxic brain damage: died 5 hours after an uneventful anaesthetic for tracheostomy.
(b) 63-year-old male with subarachnoid haemorrhage from an aneurysm of the anterior cerebral artery: died 10 hours after craniotomy, during which it was impossible to ligate aneurysm.
Deaths as a result of a combination of anaesthesia
and disease. (a) 79-year-old male with atrial fibrillation and hepatomegaly: died 12 hours after operation after attempted removal of emboli in both femoral arteries.
(b) 39-year-old woman with severe mitral stenosis and pulmonary oedema, admitted for urgent mitral valvotomy; died 15 min after induction of anaesthesia and before positioning for surgery.
Deaths as a result of a combination of surgery
and disease. (a) 45-year-old male with rheumatic heart disease and atrial fibrillation: died 5 hours after pericardectomy.
(b) 81-year-old female with a stricture of the oesophagus, because of carcinoma: died 24 hours after operation, as a result of a ruptured oesophagus after oesophagoscopy and dilatation.
Deaths as a result of a combination of anaesthesia,
surgery and disease. (a) 68-year-old male with biliary obstruction for extensive hepatic metastasis: died 1 hour after laparotomy.
(b) 76-year-old male admitted for resection of abdominal aortic aneurysm: died 11 hours after operation, having had episode of ventricular fibrillation while on the operating table.
The causes of death where anaesthesia alone was regarded as the aetiological factor are given in table Vm. There were 13 such deaths in the first 5 years, and 2 in the second 5 years. (Holland, 1970) analysed, very adequately, the voluntarily submitted histories of death in one state of Australia. The report from Alberta, Canada (Mclntyre, 1973) , included all the deaths that occurred in that state. Finally, a survey from private practice in Massachusetts (Memery, 1965) presented another selective approach. A further reason for avoiding any attempt at comparison is, of course, the great variation in the circumstances of the study (Goldstein and Keats, 1970) . This present study was itself selective because it was concerned entirely with one hospital. However, following the report of a previous study (Clifton and Hotten, 1963) , this report offers continuity and scope for valid comparison.
The overall incidence of deaths associated with anaesthesia was 1:502 in the present study and 1:1,208 in the period 1952-62. Since 1962 there has been considerable change in the pattern of surgery performed. There have been large increases in the number of operations using cardiopulmonary bypass, operations for abdominal aortic aneurysms, and major neurosurgical procedures. Table HI shows the large proportion of the deaths which occurred in association with these operations. This is also demonstrated in another way, in table VII. Here deaths from anaesthesia alone, or in combination with surgery and/or disease, are compared with deaths ascribed to surgery alone, or in combination, and with those from underlying disease alone, or in combination.
At the same time there has been a marked increase in the number of anaesthetic staff with senior qualifications. One result of this is the much closer supervision of trainee staff.
It is suggested that these two features, type of surgery and staffing, are major factors in the dear reduction in the number of deaths ascribed solely to anaesthesia: 15 (3.7%), compared with 34 (20.9%) in the previous 10 years.
Another marked change in anaesthetic practice in this hospital has occurred in the labour ward. At present approximately 40% of all women being delivered have extradural analgesia. Less than 0.5% have a general anaesthetic and these are usually having a removal of a retained placenta. It will be seen that there were no deaths in the labour ward compared with 3 (1.8%) in the previous period. Also, although not shown in any of the tables, there was no morbidity from inhalation of gastric contents.
The two deaths occurring in association with Caesarean section deserve comment. During this recent period 5,543 Caesarean sections were performed. The first death was shown, at postmortem, to have been caused by amniotic fluid embolism. The second death followed a Caesarean hysterectomy where there had been a complex haemorrhagic disorder (probably a disseminated intravascular coagulopathy); also an incompatible transfusion was given.
The causes of death caused solely by anaesthesia are worthy of comment (table VET). The three patients with cardiovascular collapse were aged 79, 80 and 83 years. In two of these, death occurred within 5 min of the injection of thiopentone and, in the third case, at the end of a short (30 min) transurethral diathermy. In none of these patients did fluid or blood loss play a part.
Of the three patients who inhaled gastric contents, one did so during tracheotomy for haematemesis complicated by bronchospasm. Another was a patient with gunshot wounds to the face, also undergoing tracheotomy. The third death from inhalation occurred in a patient with a strangulated femoral hernia.
Deaths from respiratory insufficiency occurred in one patient after surgery for obstructive jaundice, in one patient with severe bronchitis and emphysema and in one patient with abdominal hydatid disease. All three deaths occurred in the first 2 years of this survey.
The two deaths from respiratory obstruction were caused by laryngeal spasm during induction of anaesthesia and during laryngoscopy for carcinoma of the larynx.
Of the remaining three deaths, that associated with incompatible transfusion has been mentioned already. One death occurred during major blood loss in a Harrington correction for scoliosis. The third was caused by bilateral pneumothorax following a difficult endotracheal intubation in an infant of 3 months with a harelip and a cleft palate.
Thus although the incidence of death is reduced, the traditional causes remain.
CONCLUSION
The increase in deaths associated with anaesthesia seems to be largely associated with a more than twofold increase in the number of major cardiovascular operations, a twofold increase in the number of major neurosurgical operations and a marked increase in the number of patients with associated serious medical disorders.
The widespread use of extradural analgesia is suggested as being the main cause for the elimination of maternal mortality in the labour ward.
The reduction in deaths caused solely by anaesthesia is attributed to an increase in the number of qualified staff and the degree of supervision, a better understanding and management of causative factors, and advances in the development and utilization of monitoring and resuscitative procedures (Goldstein and Keats, 1970) .
LES DECES LIES A L'ANESTHESIE RESUME L'incidence des deces lies a l'anesthesie au Royal Prince Alfred Hospital au cours de la periode de 1963 a 1972 incluse etait de 1/502. Une analyse des 408 deces a montre que plus de la moitie de ceux-ci se sont produits a la suite de ou au cours d'interventions chirurgicales majeures concernant le systeme cardiovasculaire ou le systeme nerveux. Le nombre des deces imputables a l'anesthesie seulement 6tait de 15 (3,7%). Ceci constituait une reduction marquee par rapport au nombre enregistre au cours de la decennie prec&lente (20,9%). 
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